Introduction: The central, psychiatric and peripheral neurological manifestations of lupus are among the most severe visceral disorders and are grouped under the general term of "neuro-psychiatric systemic lupus erythematosus" (NPSLE). We conducted a cross-sectional observational study within our Department of Internal Medicine aimed at describing the clinical and evolutionary aspects of central neurological disorders of SLE, excluding lupus myelopathy. Patients and Methods: This was a retrospective and observational cross-sectional study carried out from 1 January 2015 to 31 October 2017, in the Department of Internal Medicine of Aristide le Dantec University Hospital in Dakar (Senegal). All patients hospitalized during this period who met the 1997 ACR classification criteria of SLE and who presented with a central neuropsychiatric syndrome attributable to SLE (as defined by ACR 1999) were included. Patients with isolated headache, acute myelitis or secondary neurological involvement attributable to a toxic, metabolic, infectious or tumour-related cause were excluded from our study. Results: During the study period, 10 patients with neuropsychiatric lupus involvement were treated at our institution, including 9 women and 1 man; the median age was 29 years (20 -55 years). Neurological involvement occurred during the course of lupus evolution in 9/10 cases. The median time to SLE evolution was 18 months (0 -60 months). Neuropsychiatric syndromes as defined by the 1999 ACR were commonly associated and more than half of our patients had multiple neuropsychiatric syndromes. There were 5 cases of confusion syndrome and coma, 4 cases of seizure, 3 cases of psychosis, 2 cases of acute cerebrovascular disease and 1 case of aseptic meningitis. Among the extra-neurological manifestations of SLE, haematological and dermatological involvements were common. Renal involvement affected half of the patients. The other manifestations were: polyarthritis in 3 patients, se- rositis in 2 patients, 5 cases of fever, 4 cases of deterioration of the general state, and one isolated case of ophthalmological involvement. Therapeutically, 8 patients received a bolus of methylprednisolone and 3 patients received a bolus of cyclophosphamide. Oral corticosteroids and hydroxychloroquine were administered to all patients, and azathioprine was administered in 2 patients. The evolution was favorable in 4 patients, other 2 patients maintained neurological sequelae and 2 patients were transferred to intensive care. Death was recorded in 4 patients. Conclusion: Neuropsychiatric manifestations of lupus are rare and sometimes severe, potentially life-threatening. In our patients, we have identified some of the most severe neurological syndromes according to the ACR nomenclature. The neurological involvement is exceptionally revealing, as these syndromes are often associated and integrated into a systemic context of lupus. The evolution is rapidly unfavorable and requires early diagnosis and optimal management.
Introduction
Systemic lupus erythematosus (SLE) is a systemic autoimmune disease of unknown cause [1] [2] . It is characterized by heterogeneous, multisystem involvement with protean manifestations and biologically by multiple anomalies dominated by the presence of antinuclear antibodies, directed against the constituents of the nucleus. It represents a prototypic systemic autoimmune disease [3] [4] .
The central, psychiatric and peripheral neurological manifestations of lupus are among the most severe visceral disorders and are grouped under the general term of "neuro-psychiatric systemic lupus erythematosus" (NPSLE) [5] . In 1999, an expert panel of the American College of Rheumatology (ACR) defined 19 clinical situations that are observed with NPSLE. This classification includes a wide range of syndromes and distinguishes between central and peripheral manifestations of NPSLE (12 in the central nervous system (CNS) and 7 in the peripheral nervous system) [6] .
The overall prevalence of these events varies significantly between studies, ranging from 20% to 97% [7] [8] [9] . In a recent meta-analysis identifying all of the studies based on the ACR criteria and identifying the most robust from a methodological point of view, the overall prevalence of neuropsychiatric manifestations was estimated at 56% [10] . These are extremely heterogeneous conditions and, in terms of diagnosis, the clinician is constantly confronted with two difficulties: on the one hand, the risk of "under diagnosing" authentic NPSLE which may delay appropriate management, and on the other hand, the risk of "over-diagnosing" NPSLE [11] . In addition, the neurological syndromes B. S. Kane et al. Open Journal of Rheumatology and Autoimmune Diseases identified in the ACR nomenclature are not specific to SLE and do not constitute diagnostic criteria. Diagnostic and therapeutic management remains a challenge for the clinician [5] .
Specific studies on the neurological manifestations of SLE have been reported exceptionally in sub-Saharan Africa [12] . Thus, we conducted a cross-sectional observational study within our Department of Internal Medicine aimed at describing the clinical and evolutionary aspects of central neurological disorders of SLE, excluding lupus myelopathy.
Patients and Methods
This was a retrospective and observational cross-sectional study carried out from 
Results
During the study period, 10 patients with neuropsychiatric lupus involvement were treated at our institution, including 9 women and 1 man; the median age was 29 years (20 -55 years). Neurological involvement occurred during the Open Journal of Rheumatology and Autoimmune Diseases course of lupus evolution in 9/10 cases. The median time to SLE evolution was 18 months (0 -60 months). Neuropsychiatric syndromes as defined by the 1999 ACR were commonly associated. In fact, 6/10 patients had at least 02 neuropsychiatric syndromes. There were 5 cases of confusion syndrome and coma, 4 cases of seizure, 3 cases of psychosis, 2 cases of focal deficit syndrome related to a cerebrovascular accident and 1 case of meningeal syndrome. We summarized the neurological manifestations in our patients in Table 1 Table 2 .
Biologically, anaemia, lymphopenia and anacceleratederythrocyte sedimentation rate (ESR) were common. Median ESR was 103 mm (85 -143) in the first hour, median C-reactive protein was 19 mg/l (0 -48) and the median SLEDAI-2K score was 19 (12 -23). Brain imaging performed in 7 patients and was pathological in 5 cases.
Immunologically, antinuclear antibodies were positive in all cases where they were assessed. The following antibodies were screened in the following proportions: anti-dsDNA (2/2) and anti-Sm (3/4). Therapeutically, 05 patients received a bolus of methylprednisolone alone and 3 patients received both a bolus of methylprednisolone and cyclophosphamide. Oral corticosteroids and hydroxychloroquine were administered to all patients, and azathioprine was administered in 2 patients. The evolution was favorable in 4 patients, another 2 patients maintained neurological sequelae and death was recorded in 4 patients. 02/10 patients were transferred to intensive care. These patients didn't received a bolus of methylprednisolone in this department.
Discussion
We performed this study specifically dedicated to NPSLE. This visceral involvement of lupus has been the subject of limited studies in the literature in sub-Saharan Africa [12] .
The overall prevalence of NPSLE is highly variable, i.e. from 20% to 97% according to previous studies, despite the consensus attempt of the ACR working group. Through a recent meta-analysis, NPSLE has been found to occur at a rate of 56% [10] . Due to methodological limitations related to patient recruitment, i.e. exclusively from a hospital, no prevalence data could be deduced from our work. Due also to our retrospective design and the limitations of financial resources we didn't perform cerebral imaging and the determination of antiphospholipid antibodies in all patients.
Clinically, we have identified among our patients the most severe neurological syndromes according to the nomenclature of the ACR. They were most often associated and integrated into the systemic context of lupus. In the literature, mild neurological conditions such as headache or mood disorders were the most common symptoms in an international prospective cohort study on lupus [14] [15]. These neurologic syndromes were attributable to other causes apart from SLE and were not associated with disease activity [14] [15]. Besides, major neuropsychiatric manifestations such as those encountered in our study are rare.
Kampylafka et al. reported these symptoms (including acute confusion, seizures, aseptic meningitis, chorea, cerebrovascular accidents, myelopathy and psychosis) in 16/370 patients (4.3%) after a prospective follow-up period of three years [16] . This clinical presentation in our patients could be related to a recruitment bias of the most severe patients in the hospitalisation sector, without excluding the influence of genetic factors in patients of African ethnicity.
In order of frequency, the manifestations most often encountered in the lite-Open Journal of Rheumatology and Autoimmune Diseases rature are headache (28%), thymic disorders (21%), cognitive disorders (20%), seizures (10%), cerebrovascular accidents (8%) and anxiety (6%) [10] . In our study, the predominant neuropsychiatric disorders were confusion syndrome and coma, seizures and psychoses. Disorders of consciousness, i.e. confusion syndrome and coma, are often symptoms rather than real entities, and attributing these symptoms to lupus remains difficult. Although they predominated in our study, the exclusive responsibility of SLE is exceptional in most studies. In the paediatric series, the prevalence of this syndrome was 35%, also it can be found at elderly patients [17] [18] [19] .
All forms of seizures can occur during SLE: generalized seizures (tonic-clonic, atonic or even absence type, or purely myoclonic) have been described, but simple partial seizures (without alertness disorder) or complexes (with a disturbance in alertness), secondarily generalized or not, are the most frequent in most series. If prescribing precedes the diagnosis of SLE, the hypothesis of lupus induced by anticonvulsants must be raised [20] . About 5% to 16% of adult SLE patients and 3% to 51% of children have at least one seizure disorder, while the prevalence of seizures is less than 1% in the general population [5] [16]. The associated risk factors are all found in our study with the exception of the presence of a PL. These include systemic lupus, the presence of anti-Sm antibodies, the presence of other neurological manifestations, young age and ethnic origin (African-American and Hispanic) [21] . Psychosis was diagnosed in 3 of our patients. It has a prevalence of 8% and is rarely isolated, often associated with other neuropsychiatric disorders. The central neurological manifestation least found in our study was meningeal involvement. Indeed, aseptic meningitis is exceptional in lupus and affects fewer than 2% of patients [22] . They often pose a differential diagnosis problem with drug-induced aseptic meningitis, mainly due to treatment with non-steroidal anti-inflammatory drugs and trimethoprim-cotrimoxazole [23] . In our context, viral meningitis or certain bacteria that require specific culture techniques (such as Salmonella typhi, Mycobacterium tuberculosis, Listeria monocytogenes or Cryptococcus neoformans) that appear to be overrepresented in lupus should be mentioned [22] [24] [25] [26] . Two cases of stroke were noted in our study, including one case of haemorrhagic stroke due to the rupture of an aneurysm. Strokes occur in 2% to 24% of patients with lupus according to published studies, or in 5% to 10% according to the experts of the European League against Rheumatism (EULAR) [21] . Bleeding haemorrhagic events or meningeal haemorrhage may be promoted by thrombocytopenia, anticoagulant therapy or arterial hypertension.
In the absence of a gold standard, the diagnosis of a NPSLE remains difficult.
The identification of a neurological syndrome attributable to lupus in accordance with the ACR nomenclature must have the chronology of its installation analyzed. Indeed, it occurs most often at the beginning of the disease, and in 40% of cases during follow-up, and is rarely revealing [21] [27] [28] . The exclusion of a secondary cause, especially related to toxins, drugs, metabolic alterations and especially infections in our context, was a decisive step in our ap-B. S. Kane et al. Open Journal of Rheumatology and Autoimmune Diseases proach. Lupus was active (according to SLEDAI) in all our patients with associated systemic manifestations (Table 2) . Biologically, the combination of cytopenia, accelerated ESR and low CRP was consistent among all our patients and could be an inexpensive referral in our context. If MRI remains the gold standard of neurolupus imaging, more accessible CT has been crucial in our patients with neurological focal syndrome (Figure 1 ).
However, it should be remembered that the association of other systemic manifestations with neuropsychiatric manifestations should not systematically rule out an infectious cause in patients already on immunosuppressive therapy or whose immunosuppressive treatments have recently been increased. Beyond this, it should be noted that, out of 10 patients, 6 had problems with their conventional Disease Modifying Anti-Rheumatic Drugs (DMARD). In our study, the NPSLE occurred in the initial diagnosis of SLE in 02 patients. We have identified in the other patients, trigger factors such as voluntary therapeutic interruption (4 patients) or inappropriate previous treatment (2 cases).
The therapeutic management of patients was guided by the severity of the NPSLE, in our patients. Symptomatic therapy (anticonvulsants or antipsychotics) have been considered (when appropriate) and almost all patients received a therapy targeting immune after exclusion of non-SLE related causes. Thus, all patients except those transferred to intensive care received a bolus of methylprednisolone, and 3 patients were treated with both bolus of cyclophosphamide and methylprednisolone. Since NPSLE is a rare manifestation of the disease, its treatment is empirical. There has been only one comparative trial showing the superiority of a methylprednisolone-cyclophosphamide bolus compared to a methylprednisolone bolus alone in severe forms of NPSLE [29] . Corticosteroids and Figure 1 . Axial computer tomography. Haemorrhagic stroke by aneurysm rupture in one of our patient. Open Journal of Rheumatology and Autoimmune Diseases immunosuppressive therapy are recommended for manifestations related to an inflammatory and/or autoimmune process: aseptic meningitis, acute confusion syndrome, myelitis, psychosis, polyneuropathy and cranial nerve involvement (level of evidence 1A according to EULAR experts) [17] . Apart from these situations, EULAR experts recommend the use of immunosuppressants according to the activity of the disease outside of NPSLE [17] .
Neurological involvement has been associated with a poor prognosis, leading to sequelae and disability, impaired quality of life or death [30] . The evolution was unfavourable for 6 of our patients (with 2 neurological sequelae and 4 deaths).
Conclusions
Neuropsychiatric manifestations of lupus are rare and sometimes severe, potentially life-threatening. In our patients, we have identified some of the most severe neurological syndromes according to the ACR nomenclature. The neurological involvement is exceptionally revealing, as these syndromes are often associated and integrated into a systemic context of lupus. The evolution is rapidly unfavorable and requires early diagnosis and optimal management. This diagnosis remains difficult in the absence of reliable diagnostic markers for each type of clinical manifestation. It must always be based on a set of chronological, clinical and paraclinical arguments. Nevertheless, the sensitivity and specificity of the various tools at our disposal vary enormously from one manifestation to another. Indeed, it is unlikely that a diagnostic tool alone will be applicable to all manifestations of NPSLE. It is therefore necessary to develop tools applicable to each type of neurological or psychiatric manifestation associated with lupus.
